
Hemodynamics of Shock 
and MCS

Aditya (Adi) Mehra, MD, FACC, FSCAI

Associate Clinical Professor of Medicine, HUSOM

Medical Director-Cardiogenic Shock
Jersey Shore University Medical Center



Disclosures

• None pertaining to this talk



Outline

• Definition

• Epidemiology

• Pathophysiology

• Hemodynamics

• Management

• Mechanical support devices



Cardiogenic Shock Management and Research: Past, Present, and 
Future Outlook, US Cardiology Review 2022;16:e03.



• LOW CARDIAC OUTPUT • TISSUE HYPOPERFUSION

Severe impairment of myocardial performance leading to 

diminished cardiac output, end organ damage, and hypoxia.

CS carries marked morbidity and mortality, with limited data 

to guide hemodynamic targets.

Definition



Epidemiology

• AMI- CS-Acute myocardial infarction (MI) 

accounts for  > 80% of patient in CS.

• CS complicates 5% to 10% of cases of 
acute MI 

• Leading cause of death after MI.

• STEMI – 2X risk

• NSTEMI‐associated CS are less likely to 

undergo early cath, delaying PCI 

and/CABG and increasing the risk of 

mortality compared with patients with 

STEMI‐associated CS.

• Chronic HF related CS

• Higher CS in 

• women

• Asian/Pacific Islanders

• aged >75 years.



Tehrani B, Truesdell A, Psotka M, et al. A Standardized and Comprehensive Approach to the 

Management of Cardiogenic Shock. J Am Coll Cardiol HF. 2020 Nov, 8 (11) 879–891.

Pathophysiology



Cyrus Vahdatpour. Journal of the American Heart Association. Cardiogenic Shock, Volume: 8, Issue: 8, 

DOI: (10.1161/JAHA.119.011991) 

Clinical Presentation and Physical 
Examination



Clinical Presentation and Physical 
Examination



Initial Investigation

• EKG

• CBC/BMP

• CARDIAC ENZYMES

• NT-BNP

• PO2/PCO2

• LACTIC ACID/BICARB

• ECHO

• CATH/REVASCULARIZATION



SCAI SHOCK Classification Pyramid

Journal of the Society for Cardiovascular Angiography & Interventions 2022 1DOI: (10.1016/j.jscai.2021.100008) 



Journal of the Society for Cardiovascular Angiography & Interventions 2022

SCAI SHOCK stage in the context of acuity of presentation, etiology, 
phenotype, and other risk modifiers—the 3-axis model



Summary of published SCAI SHOCK 
validation studies

Journal of the Society for Cardiovascular Angiography & Interventions 2022 1DOI: (10.1016/j.jscai.2021.100008) 



Etiology

Tehrani B, Truesdell A, Psotka M, et al. A Standardized and Comprehensive Approach to the 

Management of Cardiogenic Shock. J Am Coll Cardiol HF. 2020 Nov, 8 (11) 879–891.



Management-Stabilization and 
Resuscitation Strategy

• IVF--- CAREFULLY

• OXYGENATION

• VENTILATION

• VASOPRESSORS

• CRRT

• HEMODYNAMIC MONITORING



Hemodynamic monitoring



PA Catheter
• RAP, RVP, PAP, PCWP

• PVR

• MEAN PAP-PCWP/CO– NORMAL < 1.5 WU

• SVR

• MAP-RAP/CO X80—NORMAL 800-1200 DYNE.S.CM-5

• PAPI 

• PAS-PAD/CVP-NORMAL >2.0

• < 1.0 IN AMI= 100% SENSITIVITY AND 98% SPECIFICITY IN 
PREDICTING IN HOSPITAL MORTALITY OR NEED FOR RVAD

• RAP/PCWP RATIO

•  NORMAL < 0.6; RATIO > 0.8 PREDICTS RVF IN AMI

• CARDIAC OUTPUT/INDEX

• CPO

• MAPXCO/451







Complete Hemodynamic Profiling With Pulmonary Artery 
Catheters in Cardiogenic Shock Is Associated With Lower In-

Hospital Mortality



Medical Treatment

• TARGET IN GENERAL IS MAP >65 MM HG

• GOAL OF THERAPY IS TO INCREASE CONTRACTILITY 
AND DECREASE AFTERLOAD

• DEFINITIVE EVIDENCE SUPPORTING THE USE OF ONE 
SPECIFIC AGENT LACKING

• AIM FOR LOW TO MODERATE DOSES OF COMBINATION 
OF MEDICATION TO AVOID EXCESSIVE ALPHA-
ADRENERGIC STIMULATION TO DECREASE END 
ORGAN ISCHEMIA

• FIRST LINE- USUALLY NOREPINEPHRINE



N Engl J Med 2021; 385:516-525DOI: 10.1056/NEJMoa2026845



Cardiogenic Shock Management and Research: Past, Present, and Future Outlook, US 

Cardiology Review 2022;16:e03.

REVASCULARIZATION



LV Unloading

Esposito ML, Kapur NK. Acute mechanical circulatory support for cardiogenic shock: 

the "door to support" time. F1000Res. 2017 May 22;6:737



Tehrani B, Truesdell A, Psotka M, et al. A Standardized and Comprehensive Approach to the Management of 

Cardiogenic Shock. J Am Coll Cardiol HF. 2020 Nov, 8 (11) 879–891.





Impella





Mir Babar Basir DO, William O'Neill MD, on behalf of the NCSI Investigators 



RAPID IDENTIFICATION OF CARDIOGENIC SHOCK
SBP <80 or < 90 with Vasopressors

End organ hypo perfusion

AMI 
STEMI/NSTEMI

Non-ischemic 
 CHF

CATH LAB

LVEDP > 15

Fluid Impella

YESNO

Culprit lesions PCI

Right heart 
catheterization
Hemodynamics 

GDMT for AMI

ICU Management
CPO/PAPI

Lactate levels

PAPI < 0.9 PAPI >0.9 ECMO

CRITICAL CARE TEAM

Cardiogenic Shock 
Intervention team

Failure to wean

Destination LVAD/Transplant/
Palliative care

Wean Vasopressors and 
Impella support

Shock Management 
Adjudication Committee

CRITICAL CARE

Consider RV 
support

CPO <0.6

Consider ↑LV 
support/ LVAD

CPO >0.6 and 
PAPI >0.9

Hypoxia

RESOURCES

Aditya Mehra, MD, Director of 
Cardiogenic Shock
Tresy Thomas, ANP- Coordinator

Reference: National Cardiogenic Shock Initiative. Henry Ford Health System. Retrieved from: https://www.henryford.com/cardiogenicshock
Adapted from Hackensack University Medical Center Cardiogenic Shock Protocol  

https://www.henryford.com/cardiogenicshock


Mir Babar Basir DO, William O'Neill MD, on behalf of the NCSI Investigators 





Conclusions
1. CS remains the most common cause of 

mortality in patients with AMI.

2. There was a stepwise increase in risk of 

hospital mortality with increments of SCAI 

shock stages A–E. 

3. Classification, stabilization, and diagnostic 

evaluation of AMICS are prerequisites to 

tailored invasive therapy

4. Patients presenting in shock (stages C–E) 

may first require acute stabilization with 

attention to blood pressure, end organ 

perfusion status, oxygenation, and acid-base 

status.

1. AHA recommended the development of CS 

centers using standardized protocols for 

diagnosis and management of CS, 

2. An individualized approach to care and 

participation in clinical research protocols to 

test the utility of MCS in AMICS is 

recommended.

3. Finally, optimization of care of AMI 

complicated by CS requires a multidisciplinary 

team effort

Invasive Management of Acute Myocardial Infarction Complicated by Cardiogenic Shock: A Scientific Statement From the American Heart 
Association. Circulation 2021;Mar 4:
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